Abstract. In view of the characteristics of complementary advantages between the quality function deployment (QFD) and theory of axiomatic design (AD). An innovative integrated model based on QFD and AD is proposed, and studying the structure of the integrated model and its implementation process specifically. Making the innovative integration model applied to corporate ERP systems to do detailed design, and thus shortening the enterprise product development life cycle, reducing enterprises production costs and eventually bring more benefits.
Introduction
In today's fierce market competition, companies are facing many very serious challenges, so enterprises should pay more attention to the quality of the product awareness and strengthen the quality control and finally win the product market.
Quality function deployment is the product development technology with a wide range of application at present. Axiomatic design theory uses two design axioms and a number of theorem to do the zigzag mapping for the functional domain, physical domain and many processes area, completing the product design process from the abstract to the specific process [1] .Axiomatic design theory cannot correctly solve the customer domain to the functional domain mapping. Therefore, this paper presents an innovative integrated model that combines the quality function deployment and axiomatic design theory to solve the problem greatly.
Using the innovative model to design the enterprise ERP system detailing, and ultimately reduce the production costs, shorten the life cycle of enterprise products, and thereby improving the ERP system to the effective management of the entire supply chain.
A Brief Introduction to QFD and Axiomatic Design Theory

QFD Overview
Quality Function Deployment (QFD) is an active product design development method that based on the market-oriented and customer demand, which was first introduced by Japan's quality expert Yoji Akao in 1960 [2] .And thereby enabling the formation of product quality to meet customer requirements. From the perspective of a comprehensive quality, QFD constitutes the appearance, machinery, people, time, economy, production, marketing, environmental and other quality elements into an organic system, and assure the whole process of quality function from the product design and development to the final scrapped , and can guarantee the quality of the function can be effectively completed [3] [4] .The implementation of a variety of specific information to ensure that the final production of products to meet the needs of consumers. Generally, product development is divided into 4 stages by QFD, that is product planning, parts development, process design and production planning [5] .Due to the next process is the "customer" of the last process, so QFD can be used at any stage of product development, and establish the "Quality House." Quality House is proposed by American scholars in 1988, it can use the matrix diagram method to establish the relationship between customer and technical specifically [6] .
There are inherent links to the contents of the quality house at each stage of the product development: The first phase of the main project of the quality house ceiling will turn into the left wall of the quality shop, The specific quality of the performance of the whole process is as shown in Figure  1 .To quantify the analysis of the quality of the customer for the product requirements and the relationship between the engineering measures through using the form of the quality house, and meanwhile to guide the product design and quality assurance. 
A Brief Introduction to Axiomatic Design
Axiomatic design theory is proposed by Professor Suh and his colleagues at the department of Mechanical Services of the United States Massachusetts Institute of Technology in 1990.And in the next period of time, the theory continues to develop, thus evolving into a mature aesthetic design system, and then be applied to the field of design [7] .Among them, the independent axiom and information axiom has become a common tool in the field of design is the basic fact, as well the mathematical physics in the same nature, without derivation and cannot be refuted. The axiomatic design focuses on the analysis of customer needs (CAs) and describes the customer needs with functional requirements (FRs) accurately. The design work is done by mapping the functional requirements, design parameters (DPs), and process variables (PVs) [8] [9] .The design framework is shown in Figure 2 . 
Integrated innovation Model Based on QFD and AD
QFD can be closely linked the development of customer needs to product development, can accurately map the user demands to the functional domain, but cannot guarantee the quality of the building in the process of design requirements and the independence of the characteristics of parts, The independent axiom can guide function and structural design requirements well, and can avoid the disruption of the process of decomposition. So the innovative integration of QFD and AD can be a very good way for product design [10] [11] [12] . The integrated model is shown in Figure 3 two design theorems of axiomatic design and the related knowledge of zigzag mapping, the quality of QFD to develop the model. Adjusting the relevant information through the QFD to AD by the zigzag decomposition and ultimately taking the results back to the AD so that the design can be worked well [13] .
(1) The QFD method is used to summarize the customer demand information collected through the relationship matrix of product planning quality, and effectively transform the customer's demand of the product into the functional requirement of the product. In determining the functional requirements of the product to use the axiomatic design theory of independent axioms to ensure that the design requirements of the functional requirements of independence. In determining a set of independent FRs, it is necessary to select a set of correct DPs to satisfy the FR and maintain their independence [14] [15] .
Finally, the design matrix is used to test the relation matrix between the functional domain and the physical domain. If the design matrix is an uncoupled matrix, then the ideal state satisfies the independence. If the design matrix is an upper triangular or lower triangular matrix, the decoupling design Satisfies independence; if the design matrix is full matrix does not satisfy independence, it needs to be re-decomposed [16] . (2) In order to complete the product design, must use the axiomatic design theory Z-shaped decomposition of the highest level of FRS and DPS decomposition to form a detailed design, and design must meet the independent axiom. Will be determined by the last level of the highest level of FR and DP to form a relatively complete design, and they were placed to the quality of the building parts of the left wall and ceiling, so that the customer's requirements can be carried out in depth to the product The whole design process [17] [18] . Finally, according to the functional requirements and design parameters of the quality of housing design parameters in the importance of each sub-functional design to determine the order, so as to improve product design efficiency, shorten the product life cycle, and reduce production costs.
Application of QFD and AD in ERP System
The ERP system is the abbreviation of Enterprise Resource Planning, which integrates the needs of customers, the management activities of the enterprises themselves and the relevant information of the suppliers. The ERP system is a set of logistics, flow, finance and information flow. One of the enterprise management system. Therefore, now more and more enterprises have begun to use ERP system for enterprise management, thereby enhancing the core competitiveness of enterprises. In this paper, the QFD and AD integration model is used to analyze the ERP system of an enterprise and verify whether the integrated model is instructive for the design of enterprise ERP system. Enterprises want to adopt the ERP system design strategy to improve the ERP system to the effective management of the entire supply chain, therefore, enterprises for the implementation of ERP system needs can be expressed as: a good management of enterprise capital costs; effectively reduce the enterprise inventory; improve the efficiency of the enterprise.
The total functional requirements target can be expressed as: FR 0 = improve the effective management of the ERP system to the entire supply chain. To achieve this goal, the corresponding strategy that must be taken is: DP 0 = ERP system design strategy.
(1) Transform the customers' demands into functional requirements and constraints. According to the axiomatic definition, at the establishment time of FR, each FR should meet the requirements of any other FR corresponding to the functional requirements. ERP system can be decomposed into: FR 1 : to improve the level of enterprise supply chain management of funds; FR 2 : to improve the level of enterprise production management; FR 3 : to improve the level of enterprise logistics management; FR 4 : to improve the level of enterprise human resources management. In order to maintain the independence of the FR system, the corresponding design parameters should be selected as: DP 1 : the development of enterprise funds management system; DP 2 : the development of enterprise production management system; DP 3 : the development of enterprise logistics management system; DP 4 : the development of human resources Management system, the specific design equation is: 0: FR i has no relationship with DP j (i, j = 1, 2, 3, 4). (2) The "Z" zigzag mapping method of axiomatic design is used to decompose the ERP system of the enterprise until the design can produce the final design scheme. The design process of the axiomatic design product is based on the needs of the customer domain, the mapping of the two domains in the functional domain, the physical domain and the process domain, and the hierarchical decomposition within the domain. The process repeats the process Low-level specific functional requirements (FR), design parameters (DP) and process variables (PV), the specific mapping process is:
Improve functional decomposition ① of the enterprise supply chain funds management level (FR 1 ): In order to meet the functional requirements of the design parameters of the enterprise financial management system (FR 1 ), the enterprise's supply chain funding management function (FR 1 ) can be decomposed into a perfect tax system function module (FR 11 ) and a perfect financial system function module (FR 12 ),The design parameters corresponding to these two functions are the establishment of tax system management subsystem (DP 11 ) and the establishment of financial management subsystem (DP 12 ); FR 11 can be independently completed by the DP 11 , FR 12 can be completed independently by the DP 12 , so this design is no coupling, design matrix for the diagonal matrix, so that meets the independent axiom
The decomposition of 
Summary
In this paper, in view of the complementary advantages characteristics between quality function deployment and axiomatic design, we proposed the integrated innovation model which is based on QFD and AD, and also introduce the structure of the integrated model and the creation process briefly. First of all, using the quality function to extract and transform the customer's needs into functional requirements, and then do Z-shaped decomposition layer by layer combined with the axiomatic design of the functional domain, physical domain and the process domain, and to ensure the independence of each function, finally using the relevant knowledge of the quality house to do the importance of the configuration on functional requirements and design parameters. Then design each sub-function of ERP system according to the relative size of the importance. This design not only overcomes the shortcomings of the quality function that requires a large amount of effort in modifying the product design parameters, as well as the shortcomings of the lack of conversion from the customer domain to the functional domain in the axiomatic design. At the same time it can link all the activities of enterprises to customer needs closely, reducing the workload of the design process. Thus shortening the product design development cycle greatly, reducing the cost of enterprise development products, and have a great role in promoting the development of the enterprises.
